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*fc 0 -# — (aUey speaker) LT^lf ^r\f— A (audio signal beam) 

flflfctf* #i¥0 3-1 5 9 5 0 0 -5§-& WMBg 6 3-9 30 0 -Jf-fc^TT 
TI/-^t°— # — K-teft&^mWfa 1 ®. (sound directivity) cDftJ^g-fco 

ei7jc*5vn-c n p-i-s p-nitmmmm^h^xmmm^mm^ 

xb&^V—tJ-^-y h s p-i~s v-TLb*1&J&WMbWW£k<o&M> 
t^^-^yhp-i ( i = 1 , n) b<Dm<DVmh HO&C 
fci§®B#flO (=L i/tfjg (3 4 Om/s e c)) fc°— ol= j, ]. s p 

- i fcAJj&ti&iw-^Ktt-^-fZc rtUcJ; K) s I^^f^^y h s 
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M****>Jtt<D**MjttmKm><>ximt* x 5 ****** - * 
*„ 

Eo|i®^TTi*|*^ -titefiat** (virtual sound source) fcf^H 
U Etot, K** (multi-channel surround effect) 

5. l?-*>*;UW±&ft5t><Dt^T&*) s (C) fi!^ 

Sfc*J:5#Wt*^A«r«fPLTfia^7h^^^^ (virtual left 
channeD 8 5«r*aU ^Whf t ^ ( R) flr* teoV , T 

Tfifc?-f h^i^/p (virtual right channel) 8 6 SrH^-f-So Sfc % ^ 

7fn'^7hftv^ (sl) W^fcov^raafeWoOTtesit*^ 

•t^/P (virtual surround left channel) 8 f^O^K- 
9* h*^** ( S R) fll*fcov^Ttt*«©Ml^:s^^**T*^©M 

(virtual surround right channel) 8 8 ^H^So 
*M* if- A tr y * =. V A 8 1 ogf £® Sff (31 Mf fc 5 J: 5 ffilft § c 
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1-2 7 6 0 4^teHJ^£jh/rv^o 

*«-C«>S 1 0 k H z Ofi-^o^TiM- Kn-^Sr+^tcftiftiJb^b** 

f»*^-A«MwsrfT5fc«>ictt:, wars* tf^-as v hmnmmzzv 

ftf©tfCfc5 3. 4cm (=W5i3 4 0m/s e c-MOkHz) ^Tfc 
Oifiitf^M^,:, h ^ 3 . 4cmKI|-CIWUTl(Wtfc7l/ 

Hltt2. 2 3 6 1m, ^tr-*-3.= y h s p bCiifS^t^^iy 

=*--V h s p b t s p a &®m®5Kl$N0gtt: (2. 25 15m-2. 2 3 
1 6m) -i-3 4 0m/s e c = 4 5 /z s C1^T% 
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Pb©A*«*fcft#-fS«ffil*nf± (ta+4 5 M ) 448. ^ R 9 

b s pbfcWSt5^M^ Sy hpa &**Xfc®m«>Eft 
1*2. 0003m449, :^^ as ^ 8 pbi , patc|| 

0. 0 0 0 3m-3 4 0m/sec=0. 9 M ift5, £ 

; ^ t0 ^^=^^spb^A^f^{^bT#^55gM^W« (t 
a + 0. 9^8) fcfcs. 
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v 9 2\mfe£tiz 0 mmt^rv 9 2^ mtuz, mmm^mm^m^^ 

131 lte, 9 20#|I8^^LT*39 N ^92-1-92- 

5... lii/7M/ i ;xnMtSil^|^l^fciSif?r^LtV>5 0 

^M^/«^T^Eg^2Ai-§ii:{cj;?)^^tL<5„ «*tf % Dl/Tl 
<^|j^<DS$C&£ "a" -b- fl'&feS ( a + b) -«4dU 

^hw^^AAW (zh ffi^^rY (z) KT©±5*88« 

b>0. 5©t# Y (z) =X (z) z-" 
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b^O. 5(Db% Y (z) =X (z) Z -<" + » 

l = 5#i s) % #4t^IMlD1^17M s i:t5t, 1 7/5 = 3. 4 
a = 3, b = 0. 4*fc«J, -(D^ b<0. ST-fcSTctf), 
Y (z) =X (z) z- 3 ar^S 0 

ft* * y fcftsifctfc, *awwiiriftD/A«IMM»A 
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0 6Af4AA^X (t) (DrnteZTF-fo 

■ 6BttW*i*Y (t) =X (t + 15Ms) ©*»*jj**- 0 
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# 5 far w- * UT0f*©WB«r t> oTEaiSftfc* 

wm*m fin**}**.-*) ^ @10Ml ncfevvcf*. 

i2|t ^ 3 te^V^TBOMIW (linear interpolation) fcfcfy?- 
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»©«!E^y^»[«rDl/TlJ:ij^je)«ti:as-efts. Dl 
/TlOtfttJMfcSM "a" &*fttt -b» *>fcfc5 (a + b) ««U 

Y (z) = (1-b) X (z) z-' + bX (z) z - (a + 1) 
fc5Bra&J&fc£*S^<(Ji«fcbXtf (1-b) SrK3t^5 0 

t£T% HllO^iRifc, t^JJ^iT^S^s^^ 
««EI«mD 1 = 1 7 M s t bfctfcfr, 17/5 = 3. 4, a = 3, b = 0. 

4 <b & s tc N m 2 (c^-r i 5 ic 

Y (z) =0. 6X (z) z~ 3 +0. 4X (z) z ~ 4 

i ^ww* i * ^f C ^ % «3ts» i m^*jtxm*e>fr*n 

P F : low-pass filter) t lt{^t5 0 Lri>t>, Ifbt (1-b) 
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V^flft** 1 9 2 k H z tett^LTV^*. ^^77|^f J; 5 fc, 
«b}^i:TJ^»tt^^n^D5^, 2 0-kHzS*©fl«»I 
fcoVvCttttO. 5dBW, 10kH Z »MtiT1»0. ldBW 

{&&<DF I R (finite impulse response) L P F ^m^XWfBi&m^mff 

Y (z) =a 0 X (z) z - (B ~ n > +-+a n X (z) Z - a + ... 

+ a 2n+1 X (z) z -<a + n + n 

6 ttD 1 /T 1 ©fHIO/j^b lumUfc7^^#t a o, a n% - N 

B4fc*i-S2**«-cria«3, b=0. 4fcU 3*©9^9^»« 
R (Lagrange's interpolation) (n=l) fc«fc ?> 3£ffi Ufc#^ffiV>T, 4o 

Y (z) =-0. 0 6 4X (z) z- 2 +0. 6 7 2X (z) z " 3 

+ 0. 448X (z) z~ 4 -0. 0 5 6X (z) z" 6 
*««M4S:^rr« LPF «r«J5fcL.-CV^. 
H4fc»V^«F*3 4, 3 5, 3 6, M*37ttME**y 2©#J6-*-j5 
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d^T% 7-f^*»f4^ae>*y7a:-X7-f^ (polyphase filter) *R 
WI-CfMi LTfe# s ^ -jr p 3 t^_^ 6 ^ }J K 

«»*fcf4 % 256 (=64X4) J7- VX+m&iStl%*r~7j\,&&1gt fcS 0 

^ *^^«**tti9 2kH«K:KJtS* t TV^ Q B5te*i-j:5 
fc, 20kHzOJlttll?{iO. OSdB^T, lOkHxONttfti-Ptt 
0. 0 1dBTO45fcft, fiftOF I R7^^t+^|:^fl5-ct 5 5 

® e Aj$m® 6 d ^.tmpj Lfc»m*fc3*RB**- 5 fc feettwcfc a. 

W*>* H6AfU*«*X (t) ©*»**U H6B»H1 lfc^bfcW 
#«*Y (t) =X (t + 15 M ) ©«»**U BB6CttH2te*Ufctt 

mmzMLtc kzvmtim^Y co = 0 . ex (t + i 5ws ) + 0 . 4 

X (t + 20 M ) ©»?g«r*U Bl6DttS4fc^UfeLPFMWSrtTofc 
fctOHimY (t)=- 0 . 0 6 4X(t + 10,s)+0. 672X(t 
+ 15 M s)+0. 448X(t + 20Ms)-0. 0 5 6X(t + 25 M ) 

ft (SP*>, <M*bfcftMST**4k«) moTS»tt|^75/ Wni| 
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i3©Mfc(t lOkHzOMfi-CO. ldBO^yy^ 

^M-asy h ^ W if y f^s tH^jtf (D 1 / 2 W±|^«c § t , Bfft«>fcjfiC 

h«r¥Ettfc/N=#A«aft (honeycomb structure) ©J; 5 te;£v<» 
©IM"Ct), *2 cmKTteRgt5it«:B)lT*5. T 

5Kttt>J:v\ 

(1) 7l/^t^-^t5^^^ =>> MWoDjljE^WISSr 

(2) ^tc, ^©awwjijffii^mo^iesrirfs/tJ&te^^ry 
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